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JlH30C0MbI UECTOA 
J1. FI. Cmhphob, B. B. Bor^aH 


MeTO^OM AHtJxJjepeHUHajibHoro ueHTpncJiyrHpoBaHHH H3 fihth bhaob uecTOA Bbi^ejieHbi jiH30C0Mbi, 
KOTopbie no cbohm ceAHMeHTaunoHHbiM xapaKTepncTHKaM h qyBCTBHTejibHOCTH MeM6paH k TpnTOHy X-100 
OblJIH CXOAHbl C JIH30C0M3MH n03B0H0MHbIX >KHBOTHbIX. 

JlH30C0Mbi npe^CTaBJiniOT co6oh BecbMa reTeporeHHyio nonyjinuHio UHTonjia3MaTHqecKHX CTpyKTyp, 
OKpy>KeHHbix OAHHapHOH JinnonpoTenAHOH MeM6paHOH. Ohh xapaKTepn3yiOTcn bucokhm co,o,ep>KaHHeM 
KHCJIOH (J)OCCj)aTa3bI H .HpyrHX rHApOJia3, AeHCTByHDlUHX B KHCJIOH 30He pH, KOTopbie Cn 0 C 06 HbI pacmenJIHTb 
Bee 6HOXHMHMeCKHe KOMnOHeHTbl >KHBOTHbIX H paCTHTeJIbHbIX TKaHen. OcHOBHan cJ)yHKUHH JIH30C0M — 
BHyTpnKJieTOMHoe nepeBapHBaHne (IIokpobckhh, TyiejibHH, 1976). Kan H3BecTH0, y uecTOA OTcyTCTByeT 
nnmeBapHTejibHan cncTeMa (b o6biqHOM noHHMaHHH stoto TepMHHa ). Ohh norjiomaiOT nHTaTejibHbie 
BemecTBa Been noBepxHOCTbio Tejia h ajih hx Aerpa^aunn hcoOxoahm pa3BHTbiH jiH30C0MajibHbiH annapaT. 
B HaCTOnmee BpeMH JIH30C0MbI n03B0H0qHbIX >KHBOTHbIX H3yMeHbI AOCTaTOHHO xopomo, a HHCJIO pa 60 T 
no HCCJieAOBaHHK) JIH30C0M reJIbMHHTOB B 006 me H UeCTOA, B naCTHOCTH, KpaHHe He3HaMHTeJlbHO. 

y Bcex HCCJieAOBaHHblX BH^OB reJIbMHHTOB THCTOXHMHMeCKHMH MeTO^aMH BblHBJieHa KHCJian (j)OCCj)a- 
Ta3a — MapKepHbin (JjepMeHT jih30C0m (S. Gupta, R. Gupta, 1977; Hague, Siddiqui, 1982; ropnHJiOBa, 
KaHeB, 1984, h ,np.), o^HaKo CBeAeHHH o cyOKJieToqHofi jiOKajiH3au,HH 3Toro c})epMeHTa e^HHHqHbi. Tan, 
y Fasciola hepatica HanBbicman y^ejibHan aKTHBHOCTb khcjioh (J)oc())aTa3bi OTMeneHa b JiH30C0MajibH0H 
(JjpaKUHH (Probert, Lwin, 1974). YcTaHOBJieHO, mto tjiepMeHT cymecTByeT b pacTBopHMOH h MeMOpaHOCBH- 
33HHOH (JjopMax (Probert, Lwin, 1976). ripHypoqeHHOCTb khcjioh t()occt)aTa3bi k JiH30C0MaM o6Hapy>KeHa 
TaioKe y Ascaris suum (Butterworth, 1970). 3HaqeHHH onTHMyMa pH ajih khcjioh c|)occ|)aTa3bi y Hccjie- 
AyeMbix reJIbMHHTOB Haxo^HJiHCb b HHTepBajie 4.0 — 5.4 (Goil, 1973; Srivastava e. a., 1984; Rajvanski, 

Mali, 1986), HTO CXOAHO C TaKOBbIM KHCJIOH 4)OC())aTa3bI JIH30C0M n03B0H0MHbIX >KHBOTHbIX (nOKpOBCKHH, 
TyTejibHH, 1976). Mctoaom ajieKTpoHHofi MHKpocKonHH b TeryMeHTe uecTOA BbiHBJieHbi CTpyKTypbi, koto- 
pbie OTHeceHbi k nepBHHHbiM h BTopHMHbiM jiH3ocoMa m (Polj akova-Krysteva e. a., 1985). 

Uejibio HacTonmero HccjieAOBaHHH HBHJiocb BbiAejieHHe jih3ocom H3 HeKOTopbix uecTOA, H3yqeHHe 
HX CBOHCTB H CpaBHeHHe C aHajIOrHMHblMH CTpyKTypaMH n03B0H0MHbIX >KHBOTHbIX. 

MaTepnaji h MeTOflHKa. ^jih 3KcnepnMeHTOB no BbmejieHHio jihsocom Hcnojib30BajiH 5 bhaob 
uecTO^: Eubothrium crassum — H3 nHjiopnqecKHX npH^aTKOB JiococeBbix pbi6, Triaenophorus nodulo- 
sus — H3 KHiueMHHKa myKH, Schistocephalus solidus — njiepouepKOHA H3 nojiocTH Tejia kojuoujkh Tpe- 
xnrjioH, Ligula intestinalis — njiepouepKOHA H3 nojiocTH Tejia KapnoBbix pbi6, Diphyllobothrium 
dendriticum — H3 TOHKoro KHineqbHKa qaeK. 

>KHBbIX reJIbMHHTOB OTMbIBaJIH B ())H3HOJIOrHqeCKOM paCTBOpe OT XHMyca, nOACyUJHBaJIH Ha ())HJIbTpO- 
BajibHOH OyMare, B3BeuiHBaJiH, H3MejibqajiH HO>KHHuaMH h roMoreHH3HpoBajin Ha xojio^y b 3a6ycJ)epeHHOM 
pacTBope 0.25 M caxapo3bi (pH 7.2—7.4), co,n,ep>KameH 0.001 M 3JXTA h b3htoh b cooTHomeHHH 1 : 9 
(Bee : o6T>eM), b roMoreHH3aTope noTTepa-OjibBefleMa. nocKOJibKy uecTOAbi co^ep^aT MHoro KOJiJiareHO- 
no,o.o6Hbix TKaHefi, to nepe^ roMoreHH3auHeH TpeOyeTcn oqeHb TiuaTejibHoe H3MejibqeHHe napa3HTOB 
h BpeMH roMoreHH3au,HH aojijkho 6biTb He MeHee 2 — 3 mhh npH ckopocth BpameHHH necTHKa 1200 o6./mhh. 
ToMoreHaT reJIbMHHTOB no^BeprajiH AHijxjiepeHu.HajibHOMy ueHTpHcjiyrnpoBaHHio no ^e JXiOBy (IloKpoB- 
ckhh, TyTejibHH, 1976), nocjieAOBaTejibHO oca>K^,aH n^epHyio (3300 g, 10 mhh), MHTOxoHapHajibHyio 
(6000 g, 10 mhh), jiH30COMajibHyio (jipaKUHH (10 000 g, 30 mhh) . Bo (JjpaKUHHx h kohcmhom cynepHaTaHTe 
onpe^ejinjiH aKTHBHOCTb khcjioh (J)oc(j)aTa3bi nocjie HHKyOauHH c 0.1 %-hhm pacTBopoM TpHTOHa X # 100 
b TeneHHe 30 mhh (Bessey e. a., 1946). B KaqecTBe cy6cTpaTa Hcnojib30BajiH 5.5- 10 3 M pacTBop 
n-HHTpocJ)eHHJicJ)occJ)aTa Ha UHTpaTHOM 6y(J)epe, pH 4.8. AKTHBHOCTb cjjepMeHTa Bbipa>KajiH b mkM 
n-HHTpocJ)eHOJia, BbiCBo6o>KAaBmerocH 3a 1 mhh Ha 1 Mr OejiKa npH 37°. BejiOK onpe^eJinjiH no JloypH 
(Lowry e. a., 1951). 

,HjIH AOnOJIHHTeJIbHOH OMHCTKH JIH30COMajIbHOH (JipaKUHH OT ApyrHX cyOKJieTOMHblX CTpyKTyp npH- 
MeHHJiH H 3 onHKHHMecKoe ueHTpH(J)yrHpoBaHHe b cTyneHqaTOM rpa^neHTe njiOTHOCTH caxapo3bi (Bor,o.aH 
h a p., 1980). CycneH3Hio jihsocom b 0.66 M pacTBope caxapo3bi HacjiaHBajiH Ha rpa^HeHT h ueHTpHtJjy- 
rnpoBajiH 2 q npH 100 000 g Ha npenapaTHBHOH yjibTpaueHTpncJiyre «Superspeed-50». CyOcJjpaKUHH ot- 
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T a 6 ji h u a 1 

y^eJIbHafl aKTHBHOCTb KHCAOH (J)OC(J)aTa3bI B Cy6KJieTOMHbIX (J)paKUHHX y pa3HbIX BHAOB UeCTOA (b mkM 
n-HHTpo(f)eHOJia Ha 1 Mr 6ejiKa b 1 mhh npH 37°) 


Bha 

reAbMHHTa 

n 

flAepHan 

Mhtoxoha- 

pHaAbHan 

JlH3 oco- 
MaAbHan 

KoHeMHblH 

cynepHaTaHT 

E. crassum 

7 

0.8+0.2 

0.7+0.08 

1.1+0.1 

0.5+0.1 

S. solidus 

4 

0.9+0.05 

0.9+0.2 

1.2+0.4 

0.5+0.06 

T. nodulosus 

4 

0.9+0.2 

0.7+0.1 

1.8+0.2 

0.5+0.07 

L. intestinalis 

3 

0.7+0.1 

0.6+0.1 

2.0+0.5 

0.2+0.03 

D. dendriticum 

3 

0.8+0.1 

0.5+0.04 

0.7+0.02 

0.3+0.08 


6npajiH mnpHueM, pa36aBjinjiH 0.25 M caxap030H h Hcnojib30BajiH aah onpeAejieHHH 3 kthbhocth 

KHCJIOH (J)OC(})aTa3bI. 

Pe3yjibTaTbi h o6cy>KAeHHe. Pe3yjibTaTbi onpeAejieHHH aKTHBHOCTH khcaoh 4>oc(})aTa3bi 
b cydKjieTOHHbix cjipaKUHHx, nojiyHeHHbix H3 roMoreHaTOB reJibMHHTOB AH(})(})epeHUHajibHbiM ueHTpH(J)y- 
rnpOBaHHeM, npeACTaBjieHbi b Ta6ji. 1. MaKCHMajibHan yAeAbHan aKTHBHOCTb (JiepMeHTa y Bcex Hccjie- 
AOBaHHbix h3mh uecTOA o6Hapy>KHBaAacb bo (JipaKUHH jih30com, npeBbiman b 1.4—5 pa3 aKTHBHOCTb 
(JiepMeHTa b Apyrnx (JipaKUHHx. 

JXjm E. crassum AaHHbie no pacnpeAejieHHio khcjioh (J)oc(J)aTa3bi npeACTaBjieHbi Ha pHc. 1 b bhac 
rHCTorpaMMbi, hto AaeT B03M0>KH0CTb BH3yajibH0 oueHHTb pe3yjibTaTbi SKcnepHMeHTa (YnjibHMC, Yhji- 
coh, 1978). HaHOojibuiaH oTHocHTejibHan aKTHBHOCTb (JiepMeHTa xapaKTepHa aah JiH30C0MajibH0H (})paK- 
uhh, xoth Ha jiH3ocoMajibHbiH 6ejiOK npHxoAHAoeb b cpeAHeM 7.5 %. 3aTeM no yObiBaiomeft cjieAyiOT 
(JlpaKUHH HAep, MHTOXOHApHH H KOHeHHOrO CynepHaTaHTa. BblCOKyiO aKTHBHOCTb KHCJIOH (})OC(J)aTa3bI 
b HAepHOH (JipaKUHH CAeAyeT o6i>HCHHTb OojibuiHM coA,ep>KaHHeM KOJiJiareHonoAoOHbix TKaHefi, npenHTCT- 
ByioiUHM nojiHOMy pa3pymeHHio kjictok npH roMoreHH3auHH. HajiHMHe 3 kthbhocth (JiepMeHTa b mhto- 
XOHApHaJIbHOH (JipaKUHH CBH33H0, BHAHMO, C 6AH3KHMH CeAHMCHTaUHOHHblMH xapaKTepHCTHK3MH AH30C0M 
H MHTOXOHApHH, B pe3yjIbTaTe Hero npH BblAeAeHHH OHH B3aHMHO 3arpH3HHK)TCH. OOHapy>KeHHe 
b KOHenHOM cynepHaTaHTe 30 % Bcefi aKTHBHOCTH khcaoh (J)oc(J)aTa3bi oO'bHCHneTCH npHcyTCTBHeM 
(JiepMeHTa b u,HT030jie b cboOoahom coctohhhh, a T3K>Ke pa3pymeHHeM nacTH jih30com npn hx BblAeAe¬ 
HHH. Chahkh h FIoAecTa (Siddiqui, Podesta, 1985) a ah HeKOTOpbix hcm3toa h uecTOA TaK>Ke noKa3aAH, 
HTO (JlpaKUHH HAep, MHTOXOHApHH, MHKpOCOM H KOHeHHOrO CynepHaTaHTa COAep>KaAH 3HaHHTeAbHbie 
KOAHHeCTBa KHCAOH (J)OC(})aTa3bI. HaHBblCUian aKTHBHOCTb KHCAOH (J)OC(})aTa3bI OTMeneHa BO (JlpaKUHH 
mhkpocom, KOTopbie npH npeAAO>KeHHOH aBTOpaMH cxeMe AH(J)(j)epeHUHaAbHoro ueHTpHtjiyrHpoBaHHH 
(oTAHnaiomeHCH ot Hameft) coacpaoah OoAbinoe koahhcctbo ah3ocom. 

Ha AH30C0M3AbHyK) (JipaKUHK) y E. crassum npHXOAHAOCb npHMepHO 12 % BCeH aKTHBHOCTH KHCAOH 
(J)OC(J)aTa3bI. y TenAOKpOBHbIX >KHBOTHbIX BO (JlpaKUHIO AH30C0M npH BblAeAeHHH HX aHaAOrHHHblM cno- 
co6om nonaAaAo okoao 40 % ot oOmefi aKTHBHOCTH khcaoh (J>oc(J)aTa3bi b roMoreHaTax (FIokpobckhh, 
TyTeAbHH, 1976), y ceroAeTOK aococh — 20, y Aema — 30 % (BbicouKan h Ap., 1977). 

3th pa3AHHHH, Ha Ham B3TAHA, CBH33HbI, BO-nepBbIX, C HenOAHbIM pa3pymeHHeM KAeTOK reAbMHHTOB 
npH roMoreHH3au,HH H3-3a BbicoKoro coAep>KaHHH KOAAareHonoAo6Hbix CTpyKTyp h, cAeAOBaTeAbHo, 
oca>KAeHHeM 3HanHTeAbHoro nncAa ah3qcom b aAepHOH (JipaKUHH, BKAionaiomeH, KaK h3bcctho, h o6aomkh 


T a 6 a h u a 2 


YAeAbHan aKTHBHOCTb KHCAOH (J)OC(J)aTa3bI B pa3AHHHbIX (JlpaKUHHX AH30COM 
y pa3Hbix bhaob uecTOA (b mkM n-HHTpo(J)eHOAa Ha 1 Mr 6eAKa b 1 mhh 

npH 37°) 


OpaKUHH 

E. crassum n—4 

T. nodulosus 
n= 3 

D. dendriticum 
n = 3 

Jl (10 000 g, 

30 mhh) 

1.1+0.1 

1.8+0.2 

0.7+0.02 

Jh (p<1.133) 

1.5+0.2 

1.8+0.2 

1.0+0.1 

Jl 2 (p<l. 165) 

2.0+0.5 

2.7+0.4 

1.0+0.4 

Jl 3 (p< 1.235) 

0.7+0.1 

1.8+0.3 

0.6+0.1 
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Phc. 1. PacnpeuejieHne khcjioh (})oc(})aTa3bi b cyOKJieTOMHbix (JjpaKunnx E. ubothrium crassum. 

ft — H^epHan; M — MHTOxoHApnajibHaH; J1 — jiH30C0MajibHaH; H — KOHemibift cynepHaTaHT. rio och opAHHaT — 
OTHOCHTejibHaa yAejibHan aKTHBHOCTb, no och a6cu,Hcc — npoueHTHoe coAepmaHHe 6ejiKa bo (JipaKUHH. 

Phc. 2. BjIHHHHe pa3JIHMHbIX KOHU.eHTpaU.HH TpHTOHa X-100 Ha aKTHBHOCTb KHCJIOH (})0C(})aTa3bI JIH30C0M 
E. ubothrium crassum, neneHH ObiKa h jiococh. 

1 — E. crassum ; 2 — neneiib 6biKa; 3 — neneHb jiococh. no och opAHHaT — OTHOCHTCJibHa h aKTHBHOCTb 
khcjioh 4)oc(|)aTa3M (npn KOHueHTpauHH AeTepreHTa 0.1 % npHHHTa 3a 100%), no och a6cuHcc— kohuch- 

TpaUHH TpHTOHa X-100. 


KJieTOHHoro MaTepnajia. Bo-BTopbix, nocKOJibKy aOcojnoTHO TOMHoe BOcnpoH3BeueHHe aBTopcKOH mctoahkh 
B biueJieHHH jih30com (FIoKpoBCKHH, TyTejibHH, 1976) npaKTHqecKH HeB03M0>KH0 (TaK Ha3biBaeMan ornnSKa 
HCCJieuoBaTejiH), to ua>Ke He3HanHTejibHbie otkjiohchhh ot Hee bjihhiot Ha kojihmcctbo jih30C0m, nona- 
AaioiuHX b cpeuy roMoreHH3auHH, mto, no-BHAHMOMy, h npHBejio k pa3HHue b ypoBHHX khcjioh 
(J)OC(J) aTa3bI, CBH33HHOH C JIH30C0MajIbH0H (JjpaKUHCH, y pa3HbIX BHAOB n03B0H0MHbIX. 

npn pa3ueJieHHH jiH30C0MajibH0H (JjpaKUHH E. crassum, D. dendriticum h T. nodulosus b CTyneHna- 
TOM rpauneHTe njIOTHOCTH caxap03bl BbIHCHHJIOCb, MTO JIH30C0MbI yKa3aHHbIX UeCTOU pa3AeJIHJIHCb Ha 

cy6(J)paKUHH, CKOHueHTpapoBaBiiiHecH Ha a cjiohmh 35 % (/!,), 45 % (JI 2 ) h 55— 68 % (Jl 3 ) caxapo3bi. 

Heo6xOAHMO OTMeTHTb, MTO JIH30C0MbI UeCTOA no (JjpaKUHOHHOMy COCTaBy He OTJIHHajIHCb B UeJIOM OT 
jih30com neneHH nccjieuoBaHHbix HaMH pbi6 (BoruaH h up., 1980) h jihsocom neneHH TenjiOKpoBHbix 
n03BOHOMHbIX (IlOKpOBCKHH, TyTeJIbHH, 1976). 

npn conocTaBJieHHH pe3yjibTaTOB H3yneHHH 3 kthbhocth khcjioh (J)OC(J)aTa3bi b nojiyneHHbix cy6(j)paK- 
Uhhx 6biJio o6Hapy>KeHO, hto HanOojibineH yuejibHOH aKTHBHOCTbio (JjepivieHTa OTJinnajiHCb (fipaKUHH 
Jli h JI 2 (TaOji. 2), HMeBiiiHe njiaBynne njIOTHOCTH 1.133 h 1.165 cootbctctbchho. OpaKUHH JI 3 (1.235) 
xapaKTepH30Bajiacb Oojiee hh3koh aKTHBHOCTbio (JiepMeHTa. CnHTaeTCH, hto JiH30COMajibHan (fjpaKUHH 
COCTOHT TJiaBHblM 06pa30M H3 AByX nOnyjIHUHHI nepBHMHblX JIH30COM (p=1.13) H BTOpHHHbIX (p=1.24), 
OTJIHMaiOLUHXCH Bbipa>KeHHOH 3H3HMaTHHeCKOH H CeAHMeHTaUHOHHOH HeOAHOpOAHOCTbK) (IlOKpOBCKHH, 

TyTejibHH, 1976). Hcxoah H3 3Toro, mo>kho cnHTaTb, mto nojiyqeHHan HaMH «JierKan» cy6(j)paKUHH Jli 

COCTOHT B OCHOBHOM H3 nepBHHHblX JIH30COM, a «TH>KeJiaH» Jl 3 — H3 BTOpHMHblX. 

C uejlbio nOUTBep>KUeHHH CXOACTBa JIH30COM UeCTOA H n03BOHOqHbIX >KHBOTHbIX JIH30COMajIbHyiO 
(JjpaKUHio, nojiyqeHHyio H3 roMoreHaTOB E. crassum mctoaom AH(J)(J)epeHUHajibHoro ueHTpn(})yrHpOBaHHH, 
HHKyOHpOBajiH 30 mhh, c TpHTOHOM X-100 b KOHueHTpauHHX ot 0.01 uo 1 %. HeHOHHbift AeTepreHT 
TpHTOH X-100 pa3pymaeT jiH30COMajibHyio MeMOpaHy, cnoco6cTByn nojiHOMy BbixoAy (|)epMeHTOB b 
pacTBop, h b onTHMajibHbix A03ax npaKTHqecKH He OKa3biBaeT HHrHOnpyioLuero achctbhh Ha aKTHBHOCTb 
(JiepMeHTOB ( floKpoBCKHH h AP-, 1971). H 3 pHC. 2 bhaho, MTO npn KOHueHTpauHH AeTepreHTa 0.1 % 
aKTHBHOCTb khcjioh (})0C(})aTa3bi 6biJia HaHBbicmefl (npHHHTa 3a 100 %). flpn uajibHefimeM yBejiHneHHH 
KOHueHTpauHH TpHTOHa X-100 HaOjnouajiocb CHH>KeHHe 3kthbhocth (JiepMeHTa. JlH30COMbi neqeHH 
jiococh h 6biKa, B3HTbie ajih cpaBHeHHH, pearnpoBajiH Ha pa3JiHMHbie KOHueHTpauHH AeTepreHTa aHajio- 
THMHO JIH30COM3M napa3HTOB. 

TaKHM o6pa30M, yuajiocb noKa3aTb, hto mctoa AH(j)(j)epeHUHajibHoro ueHTpn(})yrHpoBaHHH no cxeMe 
ue JX IOBa n03BOJIHeT BblUeJIHTb ({ipaKUHIO JIH30COM B AOCTaTOMHO MHCTOM BHA.e, a HCnOJIb30BaHHe H30nHKHH- 
necKoro ueHTpniJjyrHpoBaHHH b rpauaeHTe njIOTHOCTH caxapo3bi uaeT B03MO>KHOCTb nojiynHTb nepBHHHbie 
h BTopHMHbie jiH30C0Mbi uecTOA. XapaKTep pacnpeueJieHHH 3kthbhocth khcjioh (J)0C(J)aTa3bi no cyOKJieTon- 
HblM (JipaKUHHM H yCTOHHHBOCTb JIH30COMaJIbHOH MCMOpaHbl K TpHTOHy X-100 y UeCTOA BO MHOrOM CXOAHbl 
C TaKOBbIMH y pbl6 H MJieKOnHTaiOlUHX. 
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LYSOSOMES OF CESTODES 
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SUMMA RY 


By differential centrifugation method a lysosomal fraction was obtained from five species of 
cestodes, which possesses the highest specific activity of acidic phosphatases as compared to other 
subcellular fractions. By isopyknic centrifugation in the density gradient of saccharose the lysosomal 
fraction is divided into primary and secondary lusosomes. Lysosomes of cestodes are similar to those 
of vertebrate animals in the character of fractional distribution of acidic phosphatase, sedimentation 
abilities and sensitivity of membranes to triton X-100. 
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